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(54) METHOD AND APPARATUS FOR FILTERING SUSPENSIONS 

face of the suspension in the trough and the 
point at which the fitter cake £ removed 
from the drum^ Thus the period available 
for drying the filter cake is Shorter manthe 

Mrfnf^? 1 F**™* 1 * revolution of 
^ arum B the liquid retained in the 
capillaries of the filter cake is to be displaced 

tiiter cake, a still shorter period i$ at dis- 

^tmP^'"^^ md ***** 

In filters of the kind described, frequently 
a galled precoat is provided whten coi 
f**°l » coaung of filter aid material which 

fh^K-* 0 ^ & JF doth ?™* to starting 
the fixation the filtrate snbseqnently pas! 
ing through the filter aid coatSg under the 

MkSFJL™ applied men 
uuusing such a precoat it may became 

SSSE * f* 10 ^ th * layer of 

tne-precoat wen removing the Alter caker if 
tas become clogged by the solids 
SS 1 *-* .*° «W?»*hl In known ap- 
paratus tins is effected simultaneously wfih 
the removal of the niter cake. The tike in- 
terval which is available for sucking the 
filter cake dry during less than onesmele 

nisnfflcient fox satisfactorily sucking dry th£ 
filter cake so that removal <)flneffite7cake 

TOs Inconvenieiice k^uite rema^Lble^v^ 
Wterjog suspensions having tinfevoiirahle 
filtration chnracleristics- 
t^r^ft P^V^^on *> obviate or 

According to the present invention there 
as provided a process few filtering a suspect 
sion « a ^rotating filter on which filter Se 90 
fltrate a drawn into the totaling filter under 
the muuence of a pressure dSerence and 
which process comprises the st™ of apply- 
ing said suspension to said filter and filter- 
ing the suspension, the appifcatfon of the 
suspension to be filtered being interrupted 
duemjg .one or more complete revo3otions of 
the filter to enable the suspension applied 



(71) We, VOGEIBUSCH GjeSELLSOUFT 

m/>*L> an Austrian Body Corporate, of 
Mautner Maikhof-Gasse 40. 1110 Vienna, 
Austria, do hereby declare the invention 
for which we pray that a patent may be 
granted to us, and the method by which 
it i$ to be performed, to be particularly 
described m and by the following state- 
ment:— 

The present invention relates to a process 
and an apparatus for filtering suspensions on 
rotating filters, for example on a vacuum 
operated rotating filter drum the interior of 
which is non-subdivided, on which the 
filtrate is centripetally moving under the 
influence of a pressure difference, in which 
process and apparatus the suspension to be 
filtered is applied to the filter surface and 
to a precoat of filter aid material which has 
been previously applied to said filter surface 
^ana is UKcredLto form - a filter cake. Subse- 

in the filter cake is, jf desired after removal 
pf excessive suspension from the filter, as 
far as possible filtered off, and the liquid 
retained m the capillaries of Che filter cake 
is, if desired, displaced by another liquid 
and finally the filter cake together with a 
hiyer of the optionally present precoat of 
filter aid material is removed from the filter, 
with known rotating filters of the kind des- 
cribed the suspension to be filtered is con- 
tinuously applied to the filter, eg. by immers- 
mg a portion of the filter drum into a trough 
fifled with a suspension to be filtered, and 
fte layer of suspension on the rotating filter 
is, if desired, made to be of uniform thick- 
ness by a wiper member, and subsequently 
tlie filter cake is removed from the filter 
drum at an area in front of the position 
where the rotating filter drum enters the 
tough. With faiown rotating filters of the 
land described the filter dram is continuously 
immersed into the trough so that the filtrate 
may be sucked out of the layer of suspension 
adhering to the filter surface and out of the 
filter cake. The filter cake is sucked dry 
while rotating with the drum between the 
point at which the filter cake leaves the $tu> 
I '} 
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to the filter to be filtered off and subse- 
quently removing a resultant filter cake from 
the filter. 

In this connection it is convenient to apply 
5 the suspension to be filtered to the filter, to 
filter the suspension and to remove the filter 
cake repeatedly in cycles. In utilising the 
process of the invention the time required 
tor sucking dry the filter may, independently 

10 of other alteram requirements, be extended 
at will These teatures may enable optimal 
working conditions to be obtained, and 
additionally suspensions of unfavourable 
filtration characteristics may be filtered satis- 

15 factoriiy. 

The filter cake formed on the filter and/ or 
a precoat optionally present may contribute 
to the filtering action. As long as the thick- 
ness of the filter cake is low the filter and/or 

20 the precoat is subjected to more severe load, 
particularly when filtering suspensions which 
give rise for clogging the filter pores. In such 
circumstances the filter cake produced pre- 
vents the pores of the filter surface ano/or 

25 the precoat from becoming clogged, because 
such, pores are protected bv the filter cake- 
In utilising the process of the present inven* 
tion the period available for sucking the 
filter cake may be greater than in utilising 

30 prior methods and thus a filter cake of 
greater thickness than heretofore may be 
sucked dry, and thus the*, effective life-time 
of the filter and of the precoat may be in- 
creased. However, if the filter cake becomes 

35 too thick the filtering speed is decreased and 
also the efficiency of the filter is decreased. 
For this reason it is advantageous to appjy 
the suspension to be filtered onto the filter 
until & filter cake of predetermined thickness 

AO has been formed, and thus, expediently the 
supply of the suspension to the filter may be 
interrupted in dependence upon the thick- 
ness of the filter cake. Removal of the filter 
cake may be effected after completing at 

45 least one complete revolution of the filter* 
or expediently after completing several revo- 
lutions of the filter* subsequently to inter- 
rupting supply of the suspension to be filtered 
onto the filter. Thus an adequate period of 

50 time for sucking dry the filter cake may be 
provided after interrupting the supply of the 
suspension to be filtered to the niter. The 
period of time is thereby not subjected to 
restricting conditions existing up till now, 

55 e.g. the condition that the complete filtcnng 
cycle must be completed during the time 
necessary for one single revolution of the 
filter drum. In utilising the invention the 
suction of the liquid portion remaining in the 

50 filter cake may expediently be effected after 
interrupting the supply of the suspension to 
be filtered onto the filter and said period 
may be long enough for attaining a desired 
and predetermined filtrate concentration or 

65 humidity content in the filter cake. In this 



case, removal of the filter cake may be com- 
menced In dependence on the humidity con- 
tent of the filter cake. The optimum thick 
ness of the filter cake is in turn dependent 
On the qualky of the suspension to ba 70 
filtered, so that said optimum thickness must 
be preselected if interruption of die supply 
of the suspension to be filtered onto the filter 
is to be satisfactorily control led in depen- 
dence, on the thickness of the filter cake. 75 
Control of interruption of the supply of the 
suspension can* therefore simply be effected 
according to a preselected programme and 
such a control according to a. preselected 
programme is, as a rule, sufficient for defin- SO 
ing the duration of each of the single filter- 
ing stages. 

for obtaining a uniform filter cake and 
also a uniform filter efficiency at all areas 
of the circumferenfial surface of the filter 85 
drum conveniently the thickness of the layer 
of the suspension to be filtered and present 
on the filter is equalised around the peri- 
phery of the filter at Jeast near the end of 
the period of supplying the suspension onto 90 
the filter, and preferably continually during 
the total period of supplying said suspension, 
because thickness of said layer of suspension 
present on the filter cake may influence the 
thickness of the filter cake formed. Supply 95 
of the suspension can be effected continu- 
ously or intermittently during the period of 
applying suspension to the filter. It is pos- 
sible to interrupt the application of suspen- 
sion to be filtered onto the filter when the 100 
filter cake formed has assumed a predeter- 
mined thickness. After interrupting applica- 
tion of the suspension, excessive suspension 
can be removed from the filter. 

Conveniently filtering off of the liquid 205 
retained in the filter cake after inter- 
rupting die application of the suspension to 
be filtered can be effected until a predeter- 
mined degree of humidity of the filter cake 
is attained, and it is further possible to dis- 110 
place, prior to removal of the filter cake 
from the filter, the liquid contained in the 
capillaries of the filter cake at least partially 
by another liquid. Since the supply of the 
suspension to the filter is interrupted prior 115 
to removal of the filter cake, there may be 
no time limitation for these operations and 
optimal working conditions may be pro- 
vided. 

Further, also the circumferential velocity 120 
of the filter is not limited by the condition 
that sucking dry of the filter cake must be 
completed within less than one single revo- 
lution of the filter drum. If the revolution 
speed of the filter drum is too low it Is pes- 125 
sible that the suspension to be filtered may 
flow oft the filter surface in too great a 
quantity* whereas with high revolution speeds 
of the filter drum the suspension may be 
removed from the filter surface by centra )30 
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fugal forces. If there is an excessively high 
relative velocity between the suspension and 
the filter surface formation of the filler cake 
can be disturbed and under certain drcurn- 
5 stances even precoat material may be rinsed 
off the filter. The filter surface should be 
enclosed by a layer of suspension to be 
filtered while applying said suspension to die 
filter surface. The circumferential velocity 

10 of the filter drum of an apparatus in accord- 
ance with the invention may advantageously 
be in the range 0.5 to 2 m/sec in the case of 
a vacuum actuated rotating finer drum. Such 
circBmferential velocities axe favourable 

15 when removing the filter, cake by means of 
a peeling knife, which, when working with 
suc * velocities, may give a smooth cut. It 
would be possible to increase the dream- 
ferential velocity of the filter solely during 

20 removal of the filter cake, however, the 
circumferential velocity is preferably kept 
constant, because the above mentioned cir- 
cumferential velocities are sufficient for pro- 
duciug a smooth cut by means of a peeling 

25 knife or an equivalent tool. 

The sucking pressure (a sub-atmospheric 
pressure) within the filter drum could be 
increased (resulting in a lower pressure differ- 
enee between the pressure of the dram and 

30 atmospheric pressure) during removal of the 
niter cake so that an excessive amount of air 
is prevented from entering the filter drum, 
which could lower the quality of the filtrate 
and could give rise to foam formation. How- 

35 ever, in practice it has been found that it is 
convenient to keep the sucking pressure 
"within the filter drum constant during the 
complete filtering cycle. 
According to a further aspect of this in- 

w ventoon there is provided an apparatus for 
' performing the above described process, said 
apparatus comprising a trough for a suspen- 
sion to be filtered and a filter drum for 

a< bem L at ieast P^ally inornersed into said 
trough, the interior of said drum constituting 
a single chamber, means being provided for 
varying the distance between the axis of the 
niter drum and the liquid level within the 
trough between an amount smaller than the 

50 radius of the filter dram and an amount 
greater than the radius of the filter drum, 
Control means may be provided for making 
the filter cake removing means operative and 
inoperative, and said control means may be 

55 actuated arbitrarily or automatically, either 
in dependence on an operating condition or 
m dependence on a predetennined pro- 
gramme. Known rotating filters usually are 
provided with a trougft to be filled with sus- 

w pension to be filtered, whereby the filter 
drum continuously at least partially im- 
mersed into said trough. However in one 
apparatus in accordance with the invention 
the arrangement is such that the distance 

03 between the axis of the filter drum and the 



liquid level within Hie trough can be varied 
between an amount smaller than the radius 
of the filter drum and an amount greater 
than the radius of the filter drum. In this 
connection, the trough and/ or the filter drum 70 
may be supported for relative lifting and 
lowering movement, but it is also possible to 
adjust the liquid level within the trough. 
e.g. by means of an immersing body which 
may be immersed in the liquid to raise the 75 
level thereof. UusuaUy the hqukl level within 
the trough containing the suspension is con- 
trolled by a floating body. For avoiding ex- 
cessive raising of the liquid level within the 
trough on immersion of the trough or of the 80 
immersing body into the trough, the ar- 
rangement can be such that a valve is inter- 
connected into the supply conduit leading 
into the trough which renders said supply 
conduit operative only with the filter drum 85 
immersed into the trough or with the immers- 
ing body immersed into the trougjbu 

However, it is also possible to provide at 
least one distributing tube for applying the 
suspension to be filtered onto the filter drum, 90 
and In this case it is convenient to provide 
a closure member upstream of the mouth of 
the distributing tube. By means of such a 
distributing tube, the suspension to be filtered 
may be poured or sprayed onto the filter 95 
drum, and in this case it is obviously also 
possible to collect excessive amounts of 
suspension in a trough arranged below the 
drum. In this manner it is possible to arbit- 
rarily select the mode of supply of the 100 
suspension onto the filter drum 
- For removal of the filter cake and option- 
ally for removal of a surface layer of the 
precoat, generally a peeling Jbiife may be 
provided. Such a peeling knife may be pivot- 105 
ably mounted and may be ptvotabte into the? 
operating position and pivotable out of the 
operating position conveniently by means of 
pneumatic cylinders. The peeling knife, and 
conveniently also a wiper provided for re- 110 
moving excess suspension from the filter 
drum, may be supported on a slide arranged 
for sliding movement towards the filter 
drum. If a wiper is provided, the slide for 
the wiper and the slide for the peeling knife 115 
can be positively coupled for simultaneous 
movement towards the filter drum, because 
the decrease of the e&ective diameter of the 
filter surface when peeling the precoat has to 
be considered for both the wiper and the 120 
peeling knife. 

It is necessary for a smooth cut and a long 
effective life time of the precoat coating 
that the peeling knife be maintained in a 
sharp condition* If the peeling knife is not 125'- 
in a sharp condition parts of th« precoat 
material can be torn out of the precoat even 
when only peeling the filter cake, Damaged 
areas of the precoat can only be removed 
by peeling the precoat for a depth corre- 130 
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spending to the depth of the damaged areas; 
which results in a heavy consumption of 
precoat material. If. on the other hand the 
precoat has only to be freed of the clogged 
pores present on the upper surface of the 
precoat it is sufficient to only pee! off a 
surfcee layer of the precoat. However, for 
removing such a thin surface layer it is also 
necessary that the peeling knife bs sharp 
enough. ... 

In known apparatus of the bod described 
the peeling knife had to be frequently manu- 
ally cleaned or frequently interchanged with 
a new knife, and consequently operation of 
the apparatus was frequently interrupted, m 
a preferred embodiment of the present in- 
ventron a scraper may be provided wttn 
which the peeling knife is in sliding engage- 
ment during the movement of the knife into 
the inoperative position, the scraper prefer- 
ably also engaging the cutting edge of the 
peeling knife in the later stages of the move- 
ment of said knife into the inoperative posi- 
tion. During sliding engagement of the plans 
surface of die peefing knife facing the drum 
with the scraper this plane surface is freed 
of adhering filter cake materiel wucn the 
knife is moved from it* operative position 
in its inoperative position. Therefore, the 
surface of die peeling knife brought into 
contact with the precoat behind the cutung 
area is quite clean* and thus this surface * 
smooth and is not roughened with deposits 
thereon, otherwise; this surface would dam- 
age the precoat Said arrangement » par* 
tSeuIarly.. advantageous. If additionally, the . 
peeling knife is moved into a position m 
which the scraper also slides over the cutting 
edge of the knife, the abrasive action effected 
results in sharpening the catting edge of the 
knife, which therefore remains sharp because 
such movement is frequently repeated. Such 
an ^arrangement provides a smooth cut pro- 
duced by the peeling knife. Such an arrange- 
ment is also advantageous if only the niter 
cake is to be removed and this filler cake is 
inclined to tear precoat material out of the 
precoat. Farmer* dogged pores of the pre- 
qoat can be readily removed with a sharp 
peeling knife which also enables the layer of 
precoat removed when removing the clogged 
pores to be as thin as possible, so that the 
effective life time of the precoat is maximally 
increased. The arrangement described mav 
prove reliable even if the precoat matenaJ 
contains hard particles as is the case with 
infusorial earth (essentially consisting of pure 
SjO-) or with perfites (vulcanic glass). 

The scraper may conveniently consist or 
a resilient steel sheet resilicntly engagwe the 
peeling knife. Such a prestressed resilient 
Stedsheet may act with its edf e on the i sur- 
face of the peeling kmfe facing the drum 
and may keep sakTsurfece clean. The abra- 
65 sive effect of such an essentially smooth 
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steel sheet is comparatively low, which, 
however, is quite desirable because the cut- 
ting edge of the peeling knife is sliding on 
said sheet on # e*ch movement into the 
operative position and a heavy abrasive effect 70 
would reduce the effective life tune of the 
peeling knife. The mentioned low abrasive 
effect is, however, sufficient for keeping the 
cutting edge of the peeling knife sharp. 

In order that the invention may be more 
readily understood and so that farther fea- 
tures thereof may be appreciated, embodi- 
ments of an apparatus in accord^ce with 
the invention, and a process for filtering a 
suspension in accordance with the invention ov 
will now be described by way of example and 
with reference to die accompanying draw- 
ings* in which; . 

Figure 1 shows a cross-section of a niter 
drum of a filtering apparatus in its operating « 
position, . , 

Figures 2 to 7 illustrate various stages of 
one operation cycle of the apparatus of 
Figure 1, and ^ 
Figures 8, 9 and 10 show, on an enlarged 90 
scale, a peeling knife together with a device 
for cleaning and sharpening said knife for 
use in the apparatus of Figure u Figure 8 
showing the peeling knife in the working 
position with respect to the filter drum and so 
Figures 9 and 10 illustrating inoperative 
positions of said peeling knife, Figure 9 
illustrating that inoperative position in which 
a scraper is cleaning the peeling knife and 
Figure 10 showing that inoperative position, iw 
Le. the end position, which is reached by the 
peeling knife after the cutting edge of the 
peeling knife has been slidingly moved along 
the scraper. , 1A ~ 

Referring to Figure 1 on the perforated 105 
mantle of a filter drum 1 a filter cloth 2, e.g. 
a filler cloth of stainless steel, is put under 
tension. A"coaling 3 of filter aid -material, a 
so-called precoat, e^. a coating consisting 
of powdered starch, is maintained in en- nu 
gagement with the filter cloth 2 by a vacuum 
prevailing in the interior of the filter drum* 
When applying a suspension to be filtered 
to the thus prepared surface of the filter 
drum a filter cake 4 is formed by the solids I 15 
of the suspension, and on the surface of said 
filter cake 4 a layer 5 of the suspension to 
be filtered is present* In operation, the filter 
drum I is rotated in direction of the arrow, 
shown in Figure 1 and a vacuum is produced 120 
within the filter drum I by a vacuum source 
(not shown) via a suction conduit 6. torough 
which the filtrate is sucked out of the filter 
drum 1. A trough 7 is filled with thesuspen- 
sion 8 to be filtered and the trough 7 can be 125 
pneumatically lifted or lowered by means of 
die pneumatic cylinder 9, so that, with the 
drum rotating, it is possible to intermittenay 
partially taroerse the filter drum 1 into the 
suspension and the filter cake 4 is covered 130 
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*7» layer 5 of the suspension t0 be filtered 

ini, P *f fcaif* 10 is shown b Rgum 1 
in its rest position. The pedimr k^fe in ;L 

ft^ 1 ! 1x5 towards *e filter 
toost layer of the coatinja of 

cranjc lever 11 and the pneumatic cylinder 
12 are arranged on a safe lTwMcffil 
turn is provided with a tooth-rack 3* ,i 
gPd ' a toothed gear if fh?to6th^ 
few 24 is intermittently driven via a worm 
ISand a worm gear 36 by ^^rf* a TO 
^l^ led to the sha&Tf the w ^2 
.15 and bong engaged by a latch 17 which 
"torn a ananged for ^££^7 ™J 

Km ,? n E uma ^ c 18 fi operated 

gradually moved » Sffi 
to the filter drum 1 so that the peelinetaifc 
JO m successive operationaT P25 

layer of the filter aid coating 3. Srf 

cW^f E ^P'Sfence on the necessary 
change of fte working position of the peeJ. 

wleKniV* to ^ Pre«S 

w me axis of the toothed sear 14 and ff>» 

S^l-™ 04 *?? chain 19, in driving 

* f "«faer sprocket wh£t ™f 
mounted wah a further toothed gear 20 on 
aoanmon shaft This farther tcS J£ 

S™ri^! dnyen towards iOter drum 1 in 
£ual inc^nenfc. A wiper blade 22 consfet- 
S'W^ ffiatcrial fa fixed w a 
SZfrhS^r £ 10 £ s^^r to the 

moratmg of the peefingknife i 0 to the crank 

Sme^^T* Iev ? 23 be pivZi 
SLf?? 8 .ofa pneumatic cylinder 24. The 
shde 21 is farther provided with a wit>£ 
d^ent in the forn/of a limiterbtj^ 

TZ^^T* defi ™6 *• thickness 
^.^Xr^ 5 of the suspension to be filtered 
and further serving the purpose of eoualSne 
the thickness of said layer "5 01 equaniI «S 

tj,^i a .- c f tam . dista 9 ce from tf, e surface of 

SL* f^Sed. Washing liquid may be sup- 
fj^ 1 to ^ surface of the filter drum vk 
said spray nozzles 27 T» th» ~. * 
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which can be actuated by a pneumatic cylui- 

trJoh W^ 011 ^ be filtered is fed to the 
Jf 0 "^ 7 v»a conduit 30, the end of which 
is closed either by a ban valve 33 or a 
^32 actuated by a float 31. In the up tL* 

■w k opened by an actuating stem 34. fixed 

1?*?* suspension Iriflun 
mamtamed, so that on immers&n 
of the filter dram into the trough 7. su 5D en- 

If .desired, provision .can; be made for 
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the filter calce or filter aid^hfeX 
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dues of the ™ wi jiner am wuae the 
kmfe jj, ^inoperative, so that the filter aid 
catong cannot ^ dainaged by said residues 
™ *^Pe^ n S t kmle comes into re- 
^ement wrth the coating on the filter 

A vacuum-operated rotating filter drum 

SPSS??" ^ %»S«K StZ 

o™m (Don-subdivided) and operated 
without a filter aid coating, wuKftW 

i by tire filter aid coating 3 being omfced 
and substituted by a Ibmntr Wt^ ^. 
*%£*J£Z for the eng ™- ng 

e J >ee l«Je,fcnife 10 and of the winer 
blade 22 may be omitted. p 

«T^l reS Z l° 7 mustate me various oper- 

^ c ff««*on « contained W 

Mtedm its uppermost operating position bv 
tte ; P»mato cylinder 9. A a^sam h»S 105 
5 « formed ^ ^ ^g ce . g 

rotatmg filter drum and compietely encloses 
the filter surface. In the area baween flS 
n P ^ n Je ye 5 ? and the filterllJ^xSl 
3 a filter cake 4 Is formed while the ffltratf 110 
S ffl t^ Of the fih^drlfm K 
witMrara via the suction conduit 6 (figure 

10 and the wiper bkde 22 aremTr«to^d 

KSv W i^^^ 10 ^ fflter «irum 1 and 115 
intSS y aowles 27 are inoperative. u itii 
to av wd excessive agitation and 
foammg of the suspension withra the trouA 
7 ™^ aie to lower and lift the trough 
L ySrJS 1 ** dtm °S «id operating sta^ 120 
so that the suspension 8 is applied inter- 
mcteptly to the filter drum 1. 

filtoT^m? P K 011 °{ to the 

niter drum has been terminated the second 

Stt^ figure 3) « started. PoTftfa 125 
purpose the wiper blade 22 k — i" 



mopS e y s ^Ve ^rS y J J 0l3es k are tho filter drum 1 under the imffieTS 

18 l fffiavrj «wsa5£irS 
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ing on the filter cake 4. The excess of the 
suspension 5 flows back into the trough 7, 
which in the meantime has. been lowered. 
After passing the wiper blade 22 only a 
5 little amount of liquid suspension or no 
suspension at all remains on the filter cake 
4. The peeling knife 10 and the spray nozzles 
27 are stiJl inoperative in this operating 
stage. 

10 Subsequently the third operating stase 
(Figure 4)„ Le. drying or the filter cake, is 
started. In this operating condition the 
trough 7 is maintained in its lowered posi- 
tion and peeling knife 10, wiper blade 22 

15 and spray nozzles 27 remain sttll inoperative. 
This operating stage Is maintained for a 
time interval sufficient to achieve the desired 
dehydration of the filter cake. i»e~ until a 
moment at which the filtrate is essentially 

20 completely sucked out of the filter cake. 

During the fourth operating stage (Figure 
5) the liquid stiH contained in the cake 4 by 
capillary action is displaced. For this pur- 
. pose, the valve 28 of tie spray nozzles 27 

25 is actuated by means of the pneumatic cylin- 
der 29 for spraying a displacing liquid 40, 
eg., pure water* onto the surface of the 
filter cake 4* Spraying of the displacing liquid 
onto the surface of the filter cake may be 

30 effected several times. At the right moment 
prior to the end o! the fourth operating 
condition, the valve 28 is closed again so thai 
the filter cake 4 becomes, dry again before 
removal thereof. The trough 7 is in its 

35 lowered condition and the peeling knife 10 
and the wiper blade 22 are jnoperativs. 
' During the subsequent fifth operating stage 
(Figure $) the peeling knife 10 is swung to- 
wards the filter drum and thus peek the 

40 finished filter cake 4 off the underlying filter 
aid coating 3, The filter cake 4 removed from 
the filter drum slides down along the in- 
clined surface of the peeling knife 10 and 
can be collected by a suitable means and 

45 subjected to further treatment. During the 
fifth operating Stage the trough 7 is main- 
tained in its lowered position and the wiper 
blade 22 as well as the spray nozzles 27 are 
inoperative; 

50 Figure 7 illustrates the filter during the 
sixth operating stage. Jw this operating stage 
neither suspension to be filtered nor filter 
cake are present on the filter surface in sub- 
stantial amounts. Now, by means of the 

55 pneumatic cylinder 18 and the latch 17 con- 
nected thereto* the latch wheel 16 is rotated 
by one latch step so that the peeling knife 10 
is shifted towards the filter drum I by a 
minute amount In the now assumed posi- 

60 lion, the peeling knife 10 is removing a thin 
layer from the filter aid coating 3 and is thus 
cleaning the surface of said filter aid coating 
so that a suitably permeable filter aid coating 
is presented for the next operating cycle. 

65 and the cycle recommences at the first oper- 



ating stage thereof. If desired, the niter aid 
removed can be separately collected from 
the filter cake peeled off. Simultaneously 
with the peeling knife 10 the wiper blade 22 
is also moved towards the filter drum 1 and 70 
therefore follows the relative movement of 
the surface of the filter aid coating 3 such 
that said wiper blade 22 is in the correct 
posit/On for the beginning of the next oper- 
ating cycle (Figure 2). 75 

Obviously, it is possible to peel the filter 
aid coating (Figure 7) at the end of each 
operating cycle or only after several operat- 
ing cycles or only sometimes as required. 
Under certain conditions the operating stage 80 
illustrated in Figure 7 can be omitted and 
substituted by removing a surface layer of 
filter aid simultaneously with removing the 
filter cake during the fifth operating stage 
as illustrated in Figure 6. The latter mode of 85 
operation can be performed if the time inter- , 
val between removal qI the filter cake (Figure 
6) and application of further amounts of 
suspension (Figure 2) is to be kept as short 
as possible for counteracting entry of air 90 
into the filter drum. 

Daring the first operating stage (Figure 2), 
application of suspension to be filtered can 
be effected for as long as desired which 
results in a continuous increase in thickness 95 
of the filter cake. When filtering suspensions 
of low content in solids and giving a perme- 
able filter cake this operating stage can be 
performed for a comparatively long time, 
with well permeable filter cakes, the drying 100 
time (Figure 4} as well as the displacing 
time" (Figure 5) may be selected to be short • — 
When fitcring suspensions of high content 
in solids which give filter cakes of poor per- 
meability a comparatively long time of ap- 105 
plication of suspension to be filtered (Figure 
2) must be selected and also longer drying 
periods (Figure 4) and longer displacing 
periods (Figure 5) must probably be selected 
in order to remove the filtrate from the filter 110 
cake as far as possible. When filtering sus- 
pensions the liquid phase of which is of high 
viscosity, Jong immersion periods (Figure 2), 
long drying periods (Figure 4) and long dis- 
placing periods (Figure 5) are required. By H5 
selecting the time intervals and, respectively, 
the ntunber of revolutions for each the 
operating stages illustrated in Figures 2, 4 
and 5, the efficiency of the filter can be in- 
fluenced. If it is desired to keep the efficiency 120 
of the filter per surface unit, high said time 
intervals may be as short as possible. On the 
other hand said time intervals may be 
extended if filter aid material is to be con- 
served. The optimal duration of the operat- 125 
ins stages ana the optimal number of revo- 
lutions of the filter drum during each oper- 
ating stage may be determined oy trial and 
error. 

Figures 8. 9 and 10 illustrate details of the 130 
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peeling knife and the cooperating device for 
cleaning and sharpening the peeling knife. 
The support 41 carrying the peeling knife 10 
is pivotalJy connected lo an axis 42 and 
5 actuated by a pneumatic cylinder 12, The 
scraper 43 is formed of a resilient steel sheet 
and fated to an arm extending from the slide 
13. The scraper 43 is thus stationarily fbcec! 

m 55 3 ^ Uve , tD J» vot al axis 42 of the support 
41 for the peeling knife 10, the cutting edge 
of which is designated 45. 

Ia Figure 8 the peeling knife 10 is shown 
in an operating position In which said knife 
is peeling the filter cake 4 off the filter aid 

t5 coating 3. Particularly when peeling off 
sticky filter cakes, it cannot be avoided that 
some of the filter cake material reaches and 
adheres to the back surface 46 of the peeling 
knife 10. Such filler cake material distracts 

20 from a proper cut and deteriorates the sur- 
face of the filter aid coating. 

When retracting the peeling knife 10 from 
the operating position shown in Figure 8, 
the scraper 43, resiliency engaging the back 

25 surface 46 of the peeling knife 10, slides 
along ssud back surface 45 and removes the 
material adhering thereon, as is illustrated 
in Figure 9 + 
The peeling knife 10 is then further moved 

3g in the end position of its inoperative range 
as shown in Figure JO whereby the cutting 
edge 45 of the peeling knife 10 slides over 
the scraper 43. which consists of a resilient 
steel sheet, and is thus subjected to an abra- 

35 sive action, which results in sharpening the 
cutting edge 45 of the peeling fcq&e. 

In place of the pneumatiewlinders shown 
in the drawings hydraulic cyfinders may be 
■used. 

40 ~ Examples of suitable materials for pro- 
ducing the filter aid coating are potato 
starch, corn starch, infusorial earth or the 
like. 

The invention provides the advantage that 
45 suspensions can be satisfactorily filtered 
which, up till now, could, in view of un- 
favourable filtration characteristics, not be 
ox practically not be economically filtered on 
mown rotating filters. Examples fox suspen- 
50 sions with such unfavourable filtration char- 
acteristics are the following:^ 

Dregs or sediments occurring in the stor- 
age cellars of breweries. Such dregs are sus- 
pensions of relatively low content m partially 
55 denaturated yeast cells* clouding particles and 
so on in beer. Filtration of such suspension 
is much more difficult than filtration of beer 



Wine dregs, i.e, the sediment in wine fer- 
o0 menting vessels. Such suspensions contain 
partially denaturated yeast cells, cream of tar- 
tar, clouding substances and the like in wine. 

Autolysed cream of yeast. Ic. a suspen- 
sion of partially emptied cell walls of yeast 
o5 in a solution of partially chemically decom- 



85 



90 



95 



posed yeasi substances. Such suspensions are 
Obtained when producing yeast extracts and 
are extremely difficult to filter. 

When filtering such suspensions the filter 
cake as well as the filtrate is to be collected 70 
because both are valuable. 

WHAT WE CLAIM IS:^ 

1> A process for filtering a suspension on 
a rotating filter on wliich filter the filtrate is 75 
drawn into the rotating filter under the in- 
fluence of a pressure difference and which 
process comprises the steps of applying said 
suspension, to said filter and filtering the 
suspension, the application of the suspension 80 
to be filtered being interrupted during one 
or more complete revolutions of the filter to 
enable the suspension applied to die filter to 
oe filtered off, and subsequently removing a 
resultant filter cake from the filter, 
' 2. A process as claimed in Claim 1 
wherein applying and filtering tho suspension 
and removal of the filter cake is continuously 
repeated in cycles. 

3 : A process as claimed in Claim 1 or 
Claim 2 wherein said filter is firstly provided 
witb a precoat of filter aid material, a portion 
of the preeoating filter aid material being 
removed when the filter cake is removed. 

4. A process as claimed iu any one of the 
preceding claims wherein said rotating filter 
is a vacuum operated filter drum. 

5. - A process as claimed in any one of 
claims 1 to 4 wherein the thickness of the 
layer of the suspension to be filtered is equal- 100 
ized on the filter at least at the end of 
applying- the material. - 

6. A process as claimed in Claim 5 
wherein the thickness of the layer o£ the 
suspension to be filtered is equalised during 105 
the total time of applying the material 

7. A process as claimed in any one of 
claims 1 to 6, wherein the application "of the 
suspension to the filter is interrupted when 
the filter cake has reached a predetermined 110 
thickness. 

B. A process as claimed in any one of 
claims 1 to 7. wherein after interrupting the 
application of suspension excessive suspen- 
sion is removed from the filter. U$ 

9. A process as claimed in any one of 
claims 1 to &, wherein after interrupting the 
application of the suspension to be filtered 
onto the filter! filtering of liquid remaining 
in the filter cake is performed until a prede- 120 
texmmed content of liquid in the filter cake 
is obtained. 

. 10. A process as claimed in any one of 
claims 1 to. % wherein prior to removal of 
the filter cake and subsequent to the inter- 125 
ruption of the application of the suspension 
to be filtered the liquid retained in the 
capiUanes of the filter cake is at least par- 
tially displaced by another liquid. 
11- A process as claimed in any of claims 130 
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5 ii > a ™!£Lr ' t" „ . mwit towards the filter drum. 

the prcsS ure within the filter drum are main- £ 60 
duri «e «he whole operate of jSrJEJSS £ tBdE ££S 

process as dauned m any one of claims 1 to sCd/ supporting the TubSE*. knife .« 
12 said appawus comprising a trough for a 22. ^a^r^s^Sd ;„ „r 65 
suspension to be Sltcrod and a filter drum claims 13 J^5? ™mnX™ TtLr / S' 

axis of the filter drum and the liquid level tive poS m0Vcn,e,rt mto ^ »nopera- 
within the trough between an araoimt smaDer 23 An anoaratus as claimed m ri-,; m 

20 than the radius of the filter drum and an 22 wherein thTSLS 4fe «2 

amoum greater than the radius of the filter cutting e$ of th? % taSfcW J5 75 

U An iniuHh,, „„ j • i * ,, sta S cs of ^ movement of said knife into 

„ JiJt^SSff^ « r ,n i m a« %*'«aa 0 i claimed in a.- 
25 supported for moment in a vertical dlrcc- 22 or 23wSfc scra^c^s^ofa 

i< A*, nn m „t,,, i • j ™ , - resilient sled sheet resiliemly edgacme the 80 

15. An apparatus as claimed ju claim 13 peeling knife ^ 

a floating body, wherein a valve is inter- 26. An mSluTas claimed in *»v «f 

35 thTtmS^wh^a^ 1 ^^ «to » STV^ sTStaJftto 

« the tmuglu which renders said supply con- pivotal axis of the peeling knife and the 

_ tot operative only with the filter drum bp. scraper are arranged c« the sUdebe^htt so 

£^"ttthe trough or wiw the fronting abte tow^tefrum? *** ^ 50 

body im ^«ed into ; the trough. . 27. An apparatus for filtering suspensions 

40 *F Ji".;™ il P £^f< 88 c ^f m>e<3 one substantially as hereinbefore descxS^ with 

distributing tube for applying a displacing ing drawings. v * a< 

Steffi n^vf*^"' ^ distributml 18. A froce* for filtering a suspension 

« a! "* a , *2» member, substantially as hereinbefore descri^witb 

45 claSs nto^^Tplefing^ " — ^ «^ 

provided, wherein the peelbg knife is pivot- Hnk* ^ 

any mounted and is pivotable into the oper- 52 Bounds Green Road 

50 S^r&of 0111 ° f the ^oajrj^* 

pneumatic cylinders or hydraulic cinders. Agents toT^Appiic^ts. 

nibfisfced ^ The Patent Office, 25 SoitfbamptOD BoiUmra; London, WC2A1AV 
from whidb copies may be obtained. ' 
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